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SUMVARY

In Septenber 1991, NI OSH received an enpl oyee request to performa hee
hazard eval uation (HHE) in building 500 of the Veterans Admi nistratior
Center in Los Angeles, California. The request concerned exposures tc
chem cals, particularly fornmal dehyde, in the | aboratory departnment; ex
heat and hum dity, and "lack of airflow' in the kitchen area of the d
departnent; and carbon nonoxi de (CO exposures inside the building as
of CO entering the building from outdoors.

Air nmonitoring conducted in the | aboratory departnment to evaluate forr
exposures consisted of five personal breathing zone (PBZ) air sanples
area air sanples. (Formal dehyde is used in the histopathol ogy | aborat
the preservation of specinmens.) Direct-reading neasurenments for CO we
outside the air inlets of three air handling units. Mrning and after
nmeasurenents of tenperature, relative hum dity, and carbon di oxi de wer
at four locations in the kitchen. Private medical interviews were cor
anong enpl oyees currently working in the histopathology |aboratory,
bacteriology | ab, and the kitchen area.

For mal dehyde was detected in three of the five PBZ sanples, at concent
up to 0.17 ppm and in all four area air sanples, at concentrations ug
1.1 ppm NI OSH considers formal dehyde to be a potential occupationa
carci nogen, and recomrends that exposures be reduced to the | owest fee
| evel (LFL).! For the purposes of this report, the limt of quantitat
(LOQ) is used as a target value to which efforts to reduce fornal dehyc
exposures should be ained. (The LOQ for the 8-hour PBZ sanples collec
this survey was 0.07 ppm). The OSHA and ACG H occupati onal gui delines
formal dehyde are 0.75 and 1 ppm respectively, for 8-hour time-weighte
aver age exposures, and 2 ppmfor short-term exposures. 23

Carbon nonoxide levels were all less than 5 ppm (the limt of detectic
tenperatures at all neasured |locations in the kitchen were above the r
operative tenperatures (68-74°F) reconmended by the Anmerican Society o
Heati ng, Refrigeration, and Air-Conditioning Engi neers (ASHRAE) for a
| evel of work activity.* Relative humidity levels at all neasured |oc
were bel ow the range recommended by ASHRAE (30 - 609% ?5.

During informal interviews, |aboratory workers reported that the predc
synptons associ ated with formal dehyde exposure were occasi onal headact
nose/throat irritation. A few workers al so experienced infrequent m
epi sodes of dermal irritation and rash. The synptonms that enpl oyees r
commonly associated with working in the kitchen area were: headaches,
irritation, and skin dryness and irritation.
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A potential carcinogenic risk exists for workers in the | aborator
whi ch use formal dehyde. This is based on one PBZ air sanple, anc
area air sanples which resulted in air concentrations of formal de
that were above the limt of quantitation of the nethod. Specifi
recommendati ons to reduce formal dehyde exposures in the | aborator
departnment are provided in the recommendati on section of this reg

KEYWORDS: SIC 8062 (General Medical and Surgical Hospitals), |abor:
ki tchens, formal dehyde, HCHO, carbon nonoxi de, CO, indoor air qualit
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| NTRODUCTI ON

I n Septenber 1991, NI GOSH received an enpl oyee request to performa hee
hazard evaluation (HHE) in building 500 of the Veterans Adm nistratior
Medi cal Center in Los Angeles, California. The request concerned cher
exposures anong | aboratory workers, particularly formal dehyde exposure
excessive heat and humdity, and "lack of airflow' in the kitchen aree¢
dietetics departnent; and carbon nonoxi de (CO) exposures inside the bl
as a result of CO entering the building fromoutdoors. N OSH investic
met with representatives of enployees and managenent on January 29, 1€
di scuss the HHE request and the scope of the planned investigation.
Envi ronment al nonitoring and nmedical interviews were conducted with er
on January 30, 1992. On January 31, 1992, NIOSH investigators nmet wt
representatives of enployees and managenent to present prelimnary fir
and reconmendati ons.

BACKGROUND

Bui | di ng 500 of the West Side VA Medical Center, is a six story, 500 k
in-patient hospital facility built in 1976. It is one of 140 buil di nc
500 acres of |and which nake up the nedical center conplex. Approxine
4300 people are enployed at the center.

The request from | aboratory personnel concerned chem cal exposures in
hi st opat hol ogy | aboratory, which includes cytol ogy, surgical pathol ogy
neur opat hol ogy, and hi st opat hol ogy, and the bacteriology | aboratory, v
i ncludes parasitol ogy and mycol ogy. Approximately five enpl oyees work
hi st opat hol ogy | aboratory and ei ght work in the bacteriol ogy | aborator
Enmpl oyees work 8-hour shifts between 0600 and 1730. The | aboratories
generally staffed five to seven days per week. Fornal dehyde use is |

t he hi stopat hol ogy | aboratory.

Approxi mately 50 enpl oyees work various 8-hour shifts in the kitchen k
0500 and 2030. The kitchen is staffed seven days a week. The nmaxi nmur
of workers reported to be present in the kitchen at any one tinme is 3C
| nformati on on the heating, ventilation, and air conditioning system (

was provided by Engineering Services at the hospital. The air handlir
(AHU) which services the kitchen is a constant vol une design. The sug
is heated with hot water and cooled with chilled water. Reheat coils

to provide localized heating. The AHU does not provide for hum difice
the supply air. Filtering of the supply air is provided by three fil
series: a low efficiency particulate filter, a carbon filter for rent
organi ¢ conmpounds, and a high efficiency particulate air filter (HEPA)
Qutside air nmakes up 100% of the air supplied by the system reported
32,000 cubic feet per mnute (cfm.

Enmpl oyees suspected that CO containing em ssions from di esel trucks ar
di esel - powered generators used to transport and power nobile health ur
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entering the building. A discussion with the safety manager reveal ed
entrai nnent of CO containing em ssions into the building had been a pr
However, the use of two of the three nobile units had been term nated
time of the NIOSH visit, and the remaining unit had been noved to a Ic
farther away fromthe building and outside air intakes.

METHODS

| ndustri al Hygi ene:

To address the general concerns of exposures to chemicals in the |abor
departnment, a wal k-through inspection of the area was conducted and tt
training guide used by this departnment was reviewed. The guide is des
fulfill the OSHA requirenment that information and training be providec
| aboratory workers who may have contact with hazardous chemicals.® Ai
monitoring was performed by NIOSH in the | aboratories where formalin v
Area air sanples were collected in the histology storage room (1300E),
surgi cal pathol ogy room (1299), histopathol ogy room (1300F), and histc
technol ogy room (1299A). The sanmple fromroom 1299A was col | ected
approxi mately one foot fromthe breathing zone of the histology techni
whil e he di sposed of preserved tissue. Personal breathing zone (PBZ)
were collected on the follow ng workers: one cytology technician, one
neur opat hol ogy hi st ol ogi st, one pat hol ogy resident, and two histol ogy
technicians. Area air sanples were collected using Nl OSH Met hod 3500
sanpl es were collected using NIOSH Met hod 2541.7 | n using Method 3500
was drawn through a midget inmpinger containing 20 milliliters (m) of
sodi um bisulfite solution at a flowrate of 0.9 liters per mnute (Ipr
a battery-powered sanpling punp. In Method 2541, air was drawn throucg
sorbent tube (catal og # 226-30-15-2) at a flow rate of 0.05 | pm using
battery powered punp. The sanpling tinme and | ocation of each sanple ¢
provided in Table 1.

To address the enmpl oyee concerns of thermal disconfort and | ack of air
air tenperature, relative humdity (RH), and carbon dioxide (CQO),
concentrations were neasured twi ce during the day at several |ocations
kitchen. The reason for sequential measurenments was to observe fluctt
in levels during the course of the day. Tenperature, RH, and CO, neas
were also nade in the | aboratory and outdoors, for conparison.

To determine if CO was entering the building through the heating, vent
and air conditioning system (HVAC), neasurenments of CO were made near

i ntakes of three air handling units (AHUs), using Drager short-term de
tubes. Measurenents were made once in the afternoon at a time when ve
traffic near the building appeared to be high. The three AHUs, which

the | aboratory, dietetics, and radi ation departnents, were al so inspec
signs of mcrobial contam nation and general physical condition.
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Medi cal :

To identify workplace health hazards and generate | eads concerning the
etiol ogy of adverse health effects, private nedical interviews were cc
with enpl oyees fromthe | aboratory and dietetic areas. The NI OSH nedi
officer interviewed all five enployees currently working in the histor
| aboratory, six of the eight workers enployed in the bacteriol ogy | ab,
ei ght of the 50 workers enployed in the dietetics area. Interviewed €
were selected at randomfromthe | aboratory and dietetic areas to det
specific job requirenments, workplace exposures, nedical synptons, and
concerns.

EVALUATI ON CRI TERI A

As a guide to the evaluation of the hazards posed by work place expost
NIl OSH field staff enploy environnental evaluation criteria for the ass
of a nunber of chem cal and physical agents. These criteria are inter
suggest | evels of exposure to which nost workers may be exposed up to
per day, 40 hours per week for a working lifetime w thout experiencinc
health effects. It is, however, inportant to note that not all worker
be protected from adverse health effects if their exposures are mainte
bel ow t hese levels. A small percentage nay experience adverse health
because of individual susceptibility, a pre-existing nedical conditior
a hypersensitivity (allergy). |In addition, sone hazardous substances
in conmbination with other work place exposures, the general environner
with nedications or personal habits of the worker to produce health ef
even if the occupati onal exposures are controlled to the |evel set by
evaluation criterion. These conbined effects are often not consi derec
eval uation criteria. Also, sone substances are absorbed by direct cor
with the skin and nucous nenbranes, and thus potentially increase the
exposure. Finally, evaluation criteria nmay change over the years as r
information on the toxic effects of an agent becone avail abl e.

The primary sources of environnental evaluation criteria for the work
are: 1) NIOSH Criteria Docunments and Recomrended Exposure Limts (REL
the American Conference of Governnental I|ndustrial Hygienists' (ACA H)
Threshold Limt Values (TLVs), and 3) the U.S. Departnent of Labor (O
Perm ssi bl e Exposure Limts (PELs). The OSHA PELs may be required to
into account the feasibility of controlling exposures in various indus
where the agents are used; the NI OSH-recomended exposure limts, by c
are based primarily on concerns relating to the prevention of occupati
di sease. In evaluating the exposure |levels and the recommendati ons fc
reduci ng these levels found in this report, it should be noted that ir
is legally required to neet those |evels specified by an OSHA PEL.

A tinme-weighted average (TWA) exposure refers to the average airborne
concentration of a substance during a normal 8 to 10-hour workday. Sc
subst ances have recommended short-term exposure limts (STELS) or cei
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values (C) which are intended to supplenment the TWA where there are re
toxic effects from high, short-term exposures. Short-term exposure |

defined as 15 m nute TWA exposure whi ch shoul d not be exceeded at any
during the day. Ceiling values are |limts for instantaneous exposures
shoul d not be exceeded at any tinme during the day.

For mal dehyde:

For mal dehyde is a colorless gas with a characteristic pungent odor. F
i's an aqueous solution containing 37 to 50% formal dehyde.® Air concen
of formal dehyde at levels of 0.1 to 5 parts per mllion (ppm may caus
burning of the eyes, tearing, and general irritation of the upper resg
tract.! Skin contact with formalin may cause skin irritation, contact
dermatitis, and skin sensitization. Sensitization refers to an inmmune
response to | ow I evel s of an antigen thought to be caused by 1) expost
a high concentration of the antigen and/or 2) repeated exposures to Ic
of the antigen. Skin sensitization reactions refer to an inmmune-nmedice
response to | ow exposure levels of a specific antigen resulting in cl

ef fects such as dermatitis, urticaria, itching.® Ingestion of formali
results in gastrointestinal toxicity which may be severe enough to cat
death.? Synptons include nausea, vomting, and severe abdom nal pain.

Formal dehyde is recogni zed by NIOSH to be a potential occupational car
In two studies, rodents developed a rare form of nasal cancer followr
i nhal ati on of fornmal dehyde. Because of its carcinogenic potential, N
recomends that exposures to formal dehyde be reduced to the | owest feec
| evel (LFL). The OSHA PEL is 0.75 ppmas an 8-hour TWA and 2 ppm as &
(The OSHA PEL was reduced from1l ppmto 0.75 ppmon June 26, 1992). /
desi gnat ed fornal dehyde to be a suspected human carci nogen.® The curr
ACGH TLV is 1 ppmas a 8-hour TWA and 2 ppmas a STEL. ACG H has prc
ceiling limt of 0.3 ppmin their notice of intended changes for 1991-

Car bon Monoxi de and Car boxyhenoal obi n:

Car bon nonoxide is a col orless, odorless, tasteless gas produced by ir
burni ng of carbon-containing materials. The initial synptoms of CO pc
may i ncl ude headache, dizziness, drowsiness, and nausea. These initie
synptons may advance to vomting, |oss of consciousness, and coll apse

prol onged or high exposures are encountered. Coma or death may occur

exposures continue. 8

Both the NIOSH REL and the OSHA PEL for CO are TWA exposures of 35 ppr
hours per day, 40 hours per week, and a ceiling limt of 200 ppm 01
ACG H recommends an 8-hour TWA TLV of 50 ppm with a ceiling |evel of
ACGE H has proposed an 8-hour TWA TLV of 25 ppmin their notice of inte
changes for 1991-1992.3
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Thermal Confort and Ventil ation:

The perception of confort is related to nmetabolic heat production, the
transfer of heat to the environnent, physiological adjustnments, and bc
tenperatures. Heat transfer fromthe body to the environment is inflt
factors such as tenperature, humdity, air novenent, personal activiti
cl ot hing. ANSI/ASHRAE Standard 55-1981 and ASHRAE Standard 62-1989 pr
gui del ines for indoor tenperature and RH | evels, for which 80% or nore
occupants are expected to find the environment thermally confortable.?

Figure 1 provides the range of indoor tenperatures recomended by ASHF
occupants at a sedentary |level of activity. Exanples of a sedentary |
activity are sitting while doing office work or standi ng rel axed. ASk
recommends a different tenperature range for wi nter and sumrer nonths,
of the difference in insulation |evel provided by the typical clothing
during the two seasons. Based on outdoor tenperatures and observati or
clothing worn by enpl oyees, the range for sumrer nonths was chosen as

appropriate guideline. The tenperature range recomended for sunmer r
30% RH and a sedentary activity level is 74 to 80°F. This is an appro
| evel for |aboratory workers but not for enployees in the kitchen. Be
observati on, these enpl oyees were assigned a nmedium | evel of activity.
t enperature range recomended for summer nonths at 30% RH and a nedi ur
activity level is approximately 68 to 74°F. The cal cul ati on of these

is provided as Appendix |I. The recomrended range of RHis 30 to 60%

designed to mnimze 1) the drying and irritation of mucous menbranes

RH), and 2) the growth of allergenic or pathogenic organisnms (at high

The nonitoring of CO,, a normal constituent of exhaled breath, can be
as a screening technique to eval uate whet her adequate quantities of oL
air are being introduced into an occupied space. |Indoor CO, concentra
are normal ly higher than the generally constant anbi ent CO, concentrat
(range 300-350 ppm). When indoor CO, concentrations exceed 1000 ppm
where the only known source is exhal ed breath, inadequate ventilation
suspected. ASHRAE Standard 62-1989, Ventilation for Acceptabl e |Indoor
Quality, recommends outdoor air supply rates of 15 cubic feet per mnL
person (cfm person) for kitchen areas.?®

RESULTS

| ndustrial Hygi ene:

The air nonitoring results for formal dehyde are provided in Table 1.
in Table 1 are the limts of detection (LOD) and quantitation (LOQ of
anal yti cal methods. The highest PBZ air concentration was 0.17 ppm
sanpl e was col |l ected on a pathol ogy resident who was dissecting tissue
bench in surgical pathology (room 1299). The highest area air concent
1.1 ppm was collected during the disposal of tissue.
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The air concentrations of CO near the outside air intakes of the AHUs
bel ow the LOD for the nmethod (reported to be 5 ppm . NMonitoring rest
tenperature, RH, and CO, are provided in Table 2. Tenperatures neasur
the kitchen (76-96°F) were above the recomended range of 68 to 74°F.
area of highest air tenperature was neasured at the clean-dish receivi
station. Measurenments at this |ocation were 82°F in the norning wtho
di shwasher operating, and 96°F in the afternoon with the di shwasher op
At the time of the afternoon neasurenment was made, a | arge fan was ope
nearby. Wth the exception of one neasurenent, tenperatures in the |
were in the range recomended by ASHRAE (74-80°F). All RH |l evels neas
the building (13-26% were below the range recommended by ASHRAE (30 -
RH) .5 1 ndoor CO, concentrations ranged from 425 to 625 ppm The vol ur
outside air supplied to the kitchen (32,000 cfm) provides approxi matel
1000 cfm person, which neets the ASHRAE reconmmendation of 15 cfm persc
m ni mum of outside air for kitchen areas. Signs of mcrobial growth v
observed during the inspection of the three AHUs. Several air diffuse
surrounding ceiling tile near in the kitchen were dirty. This indicat
either the filters of the AHU are not effectively cleaning the supply
and/ or the supply ducts are dirty. The outside air inlet of the AHU v
services the radiation departnment was also dirty.

Medi cal :

Sympt ons that enpl oyees of the histopathology | aboratory nost comonly
associated with working in the |aboratory were: 1) headaches, 2) nos
throat irritation, and 3) infrequent skin irritation or rashes. Enplc
reported that these synptons appeared to be related to exposure to

formal dehyde vapors. For exanple, workers stated increased synptonms ¢
the disposal of tissue preserved in formalin. These workers al so repc
t hat exposure to other chem cals used for tissue fixation, such as xyl
occasional ly caused skin and nucous nenbrane irritation. O her worker
concerns in the histopathology area included: 1) insufficient exposur
specific safety training, 2) inadequate |abelling of chem cal containe
for tissue fixation, and 3) inadequate ventilation in the cytology are

Enpl oyees in the m crobiology |aboratory did not associate any synptor
their workplace and felt that they had been given excellent health anc
training. These workers did, however, express concerns regarding:

1) inadequate ventilation in the Acid Fast Bacillus (AFB) Laboratory ¢
2) ill-defined procedures for fire evacuation, and 3) previous episode
mucosal irritation and headaches secondary to exhaust funes from a not
parked below the | aboratory's air intakes.

The synptons that enpl oyees of the kitchen nost commonly associ ated w
wor kpl ace were: 1) headaches; 2) eye, nose, and throat irritation (es
after areas were washed with cl eaning solutions); and 3) skin dryness
irritation of the hands. These synptons were experienced by enpl oyees
perform ng different jobs throughout the various work areas (food preg
food tray assenbly line, and di sh washing).
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Ot her commonly reported concerns fromworkers in the dietetics departr
were: 1) noticeable odors; 2) inadequate ventilation throughout the
departnment; 3) inadequate tenperature regulation; 4) insufficient work
procedure, whereby food tray assenbly |ine workers can take washroom c
wor k breaks; and 5) upper extremty exposure to hot steam when manual

| oadi ng certain types of food trays into the di shwasher. Tenperatures
reported to be particularly unconfortable at the station where the cle
di shes are received fromthe dishwasher. Wrkers generally occupy thi
station for 1 to 1.5 hours per day.

DI SCUSSI ON

Because NI OSH consi ders fornmal dehyde to be a potential occupati onal
carcinogen, it is recommended that exposures be reduced to the | owest
| evel (LFL). NI OSH does not nunerically define the LFL, however a tar
value for which reduction efforts could be ainmed at is the limt of
gquantitation (LOQ of the analytical method. Formal dehyde nmeasurenent
the LOQ are considered senm -quantitative because of the reduced precis
the nmethod at these levels, and are difficult to distinguish from anbi
formal dehyde | evels. Three air nmeasurenments were above the LOQ (one F
two area neasurenents). These results indicate that air concentratior
the LOQ can occur during tissue dissection, tissue disposal, and in tt
of tissue storage.

Latex gl oves were used in the histopathol ogy and surgical pathol ogy

| aboratories during the disposal and handling of tissue specinens. BL
nitrile rubber are nmore resistant to formalin than the thinner latex r
However, unlike |atex, these gloves are generally not disposed of afte
use. It is not known how often butyl or nitrile rubber gloves can be
before their resistance to formalin penetration is reduced. The choic
whi ch gl oves to use should be based on the known protective properties
gl ove for the chem cal being used, as well as the particul ar procedure
perfor ned.

Al so of concern are formal dehyde exposures during tissue disposal int
norgue. Although the NIOSH investigation did not include this area, ¢
enpl oyee fromthe norgue reported that the volune of tissue disposal v
greater there than in the histopathol ogy | aboratory. He further repor
t he odor was nmuch stronger in the norgue, which suggests that exposure
greater.

Eval uation of the health and safety training programfor |aboratory pe
suggests that significant inprovenments have been made in this area ove
| ast few years. Although it is not conplete, the training guide beinc
devel oped for personnel in the |aboratory departnment appeared to be cc
with the OSHA standard for occupational exposures to hazardous chem ce
the | aboratory (29CFR 1910.1450). However, NI OSH investigators noted
cl eaning solution used in the mcrobiology |ab was not | abelled, whict
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i nconsistent with the chem cal hygi ene pl an

Di scussion of the current nmedical surveillance systemw th the Directc
Laboratory Safety and Health suggests that further enphasis needs to L
on integrating the efforts of the nedical and safety departnments. Pre
there is no formal program for collaboration between the medical and s
departnments which would allow for the systematic identification and

surveillance of work related health problens. The nost effective near
protect workers fromthe harnful effects of exposures to toxic chemni ce
control the exposures at their source. However, a nedical surveillanc
programw th periodic health assessnents should be viewed as an adj unc
controlling the work environment.!® The OSHA | aboratory standard® requ
that enpl oyers provide enployees with an opportunity to receive appror

medi cal exam nations whenever: 1) the enployee exhibits signs or synt
associ ated with exposure to a hazardous chem cal, 2) an event takes pl
(i.e., spill, leak) in a workplace resulting in the |ikelihood of a

significant exposure to a hazardous chem cal, and 3) exposure nonitori
reveal s an exposure |level routinely above the action limt or PEL for
regul at ed subst ance.

Appropriate nmedical surveillance varies with the nature of the work ac
and exposures. A well-designed nmedical surveillance program may identi
adverse health effects despite optinal efforts to control exposure or
identify deficiencies with the exposure controls that woul d ot herw se
undetected. Earlier detection may lead to earlier intervention and pr
of adverse health effects, thus reducing work-related norbidity. Anot
benefit of periodic nmedical surveillance is that it can increase enplc
awar eness of potential workplace hazards and thereby encourage safe w
practices.'® The nmedical surveillance program should strive for the
following: 1) tinely foll owup evaluations of specific work areas inv
a workplace incident resulting in el evated exposure |evels; 2) consist
coordi nated interaction between the safety and nedi cal departments cor
occupational illness/injury; 3) tracking of all incidents to enhance
identification and future prevention of health problens; and 4) expost
speci fic medical nonitoring of workers. 13

Air tenperatures were above the recommended range for operative tenper
in all areas of the kitchen. This supports worker' perceptions that
tenperatures were too warm particularly near the frying grills and

di shwasher. Air tenperatures neasured in the kitchen and | aboratories
used as surrogates for operative tenperatures. Operative tenperatures
for air velocity and radi ant heat sources in the area being nmeasured.
t enperatures provide a good approxi mation of operative tenperatures if
t enperatures near the nmeasured | ocation are close to the air tenperatt
air flow velocities are low (< 0.4 neters per second [ms]). There ar
| ocations in the kitchen where these conditions may not always be net.
such locations, operative tenperatures should be nmeasured as directed
ASHRAE st andard® to better determine if the ASHRAE recomendati ons for
confort are being net.
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A potential hazard for workers in hot environments is heat-induced ill

The physical signs of heat-induced illness range fromfatigue to |oss
consci ousness, and in severe situations, death.! Tenperatures of 96°F
even higher will not necessarily lead to heat-induced illness. O her

such as the humdity level and air novenment determ ne whether or not t
can be sufficiently cool ed through the evaporation of |iquids and conv
A measurenment which accounts for these factors is the wet-bulb gl obe
tenperature (WBGT) index. The WBGT index was not neasured during the
survey. WBGT indices in the kitchen were however, neasured by a const
May of 1991. Measured |ocations included the clean-dish receiving ste
The WBGT values fromthis survey were reported to be well within the v
reconmended by NI OSH*“ and ACG H.

Low RH | evel s may cause drying and irritation of the mucous nenbranes.
| ow RH val ues neasured i ndoors (13-269% reflect the low RH | evel outdc
(1999. Increasing the RH indoors when the outdoor |level is |ow requir
mechani cal hum dification of the air with either a portable humdifier
unit incorporated into the HVAC system Because nmechani cal hum difi ce
systens provide an environnment suitable for biological growth, proper

mai nt enance i s inportant.

Car bon di oxi de concentrations nmeasured in the kitchen (425-625 ppm ir
that the AHU was providing an adequate volunme of outside air. The
envi ronnent al neasurenments represent conditions with the AHU operating
Enpl oyees in the kitchen reported that the systemis often turned off,
particularly during the evening hours and on the weekends. During the
nmeeting, the acting chief of engineering reported that AHUs were sonet
turned of f as an energy saving neasure. Enployees in the kitchen repc
that the environment was noticeably hotter and felt stagnant during ti
the AHU was not operating. (Enployees reported that they could hear t
when they were operating).

Enmpl oyees in the kitchen associ ated eye, nose and throat irritation w
use of cleaning solutions in the area. Many chem cals in cleaning anc
di si nfecting products, such as chlorine and ammonia, are irritants.
Perform ng cl eani ng operations at night after kitchen enployees have ¢
home, followed by operation of the AHU t hrough the night, shoul d reduc
exposures to the chem cals used for cleaning. Synptons of skin drynes
skin irritation were also reported by enpl oyees in various areas of tt
kitchen. Those enpl oyees required to use cleaning chem cals or have t
hands in water for extended periods of time should use gloves to reduc
exposures. The worker at the pot scrubber station was observed to wee
nitrile rubber gloves. The shift supervisor reported that these gl ove
avai l abl e to enpl oyees upon request.
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The follow ng additional concerns were observed by the NI OSH i nvesti ge
brought to the attention of hospital managenment during the closing cor

1.

There was a leak in the hot water line of the potwasher |ocated in
kitchen. Enpl oyees reported that the | eak had been there for over
nmont hs. A can placed under the | eaking hose was full, causing wat ¢
spill onto the floor. This represents a safety hazard as well as ¢
addi tional source of heat to the area.

There was ice present on the surfaces inside of a large walk-in fre

the kitchen. |1ce had accunul ated along the refrigerant line, as w
on the fans and floor. An enployee reported that at tinmes, the dej
ice on the floor was as nuch as several feet. N OSH investigators

initially thought that this nay be due to refrigerant |eak but were
informed that the ice was due to water vapor condensing on the surf
The source of the water was reported to be a leak in one of the cor
i nes and was being fixed.

The hospital chlorinates their water supply to prevent m crobiol og
contam nation. The chlorination was initiated in response to a the
out break of |egionnaires disease at the hospital in the 1970s. Em
reported that the water did not taste good and expressed concern tt
addi tional chlorine may be harnful. Hospital nanagenent reported t
water is tested daily for a variety of organic conpounds, both bef¢
after chlorination. The results of one day's testing were providec
NI OSH i nvestigators. These results revealed that chlorination of t
wat er increased the |evel of trihalonmethanes (THM. The THM of gre
health concern is chloroform Chloroformis a central nervous syst
depressant, causes |iver damage, and is considered by NIOSH to be ¢
potential occupational carcinogen. The total THMresults reported
wat er whi ch had been chlorinated by the hospital, was approxi matel)
m crograms per liter (ug/L). The federal standard for nunicipal dr
wat er set by EPA is 100 ug/L total THMs.

In reviewing the | aboratory results from water anal yses, N OSH
investigators noted that the limt of detection (LOD) for vinyl chl
was 50 ug/L; this is well above the EPA standard of 2 ug/L. This ¢
is based on the carcinogenic potential of vinyl chloride. A nore
sensitive anal ytical method should be used to inprove the nonitorir
vinyl chloride |levels. The EPA nethod utilizes a purge and trap s)
with anal ysis done by gas chromat ography; the reported LOD for the
is less than 0.5 ug/L.%»
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RECOMVENDATI ONS

Laboratori es:

1.

For mal dehyde concentrations in the [ aboratory should be reduced be
of the carcinogenic potential represented by exposure to formal del
This should al so reduce synptons of irritation and the risk of der
sensitization. Specific efforts to reduce fornal dehyde exposures
the di sposal of preserved tissue, tissue dissection, and tissue st
by using | ocal exhaust ventilation should be considered. During t
di sposal, concentrations should be reduced by providing | ocal exhe
ventil ati on above the waste drum or perform ng the procedure insic
fume hood. Tissue dissection could also be perfornmed inside of a
hood i nstead of at the |aboratory bench. N OSH recomends that pr
speci nens be stored under |ocal exhaust ventilation to mnim ze

f or mal dehyde exposure. ®

Conpl ete and i npl enent the chem cal hygiene plan required by OSHA
29CFR part 1910. 1450 as of January 31, 1991

The proper gl oves should be used when working with formalin to mr
dermal exposure. For the disposal of tissue in the histopathol ogy
| aboratory, a procedure which |asts approximately 15 m nutes, a

di sposabl e gl ove whi ch provi des an adequate breakthrough tinme is
recommended; glove manufacturers generally have information on

br eakt hr ough ti ne.

To determne if enployees are exhibiting signs or synptonms associ ¢
with exposures to hazardous chenicals, a medical surveillance proc
appropriate to the activities and exposures of each work station s
be inplemented. A synopsis of a few of the OSHA nedi cal surveille
reconmmendati ons concerni ng enpl oyees exposed to formal dehyde? is p
as Appendix I1.

Ki t chen:

5.

To provide a nore confortable workplace with the reconmended anour
outside air, the AHUs should be run continuously during occupied t

Reduce tenperatures in the kitchen to provide a nore confortable v
environnent. The tenperature of the supply air should be chosen s
provi de operative tenperatures in the workspace of between 68 and
For isolated areas such as the grills and di shwasher, heat can be
t hrough i nproved | ocal exhaust ventilation. ACG H has recomendat
ventil ation design for dishwashers and kitchen range hoods.!'” More
| ocalized cooling is recomended to provide a nore confortable
envi ronnent for workers at the clean-dish receiving station.
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7. Job tasks involving the dish-washing area should be nonitored to ¢
that workers are not being exposed to conditions which may |ead tc
stress.

8. Educate those enpl oyees exposed to cleaning chemcals, as to the
strength, usage, and health effects of the cleaners used in the k

9. Enphasi ze the appropriate use of gloves by those enpl oyees of the
who have dernmal exposure to cleaning chem cals and/or excessive we

10. Hand noi sturizing creans shoul d be made available to all enployees
frequent hand exposure to chem cals and water. Usage of npisturiz
creanms shoul d be enphasized in those enpl oyees experiencing dernal
dryness and irritation.

11. Repair the leak in the hot water line of the pot scrubber in the k

12. Inplement a functional scheduling systemthat allows for necessary
breaks for workers at the food tray assenbly |ines.

13. ldentify and resolve the source of dirt entering the kitchen throt
supply air ducts.

General :

14. Health and safety personnel at the hospital should determ ne the
f or mal dehyde exposures of workers in the norgue.

15. Clean the grill of the outside air supply of the AHU that services
radi ati on departnment.

16. Ensure that outside air intakes are well maintained and that vehic
engi ne exhaust funmes and other potential air contam nants are | oce
safe di stance away.

17. Ensure that all enployees have a cl ear understanding of fire evact
procedures and escape routes.

18. The risks presented fromthe potential exposure to Legionella and

need to be evaluated by hospital managenent in order to determ ne
| evel of chlorination of the water supply is nost effective at rec
the overall health risk to workers and patients. Representatives
Centers for Infectious Disease, Respiratory Di seases Branch (404)
3052, can provide informati on concerning the control of Legionelle
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DI STRI BUTI ON AND AVAI LABI LI TY OF REPORT

Copies of this report may be freely reproduced and are not copyrightec
Single copies of this report will be available for a period of 90 days
the date of this report fromthe NI OSH Publications Ofice, 4676 Col ur
Par kway, Cincinnati, OH 45226. To expedite your request, include a se
addressed mailing | abel along with your witten request. After this t
copi es may be purchased fromthe National Technical Information Servic
(NTI'S), 5285 Port Royal Rd., Springfield, VA 22161. Information regar
NTI S stock nunber may be obtained fromthe N OSH Publications Ofice ¢
Cincinnati address. Copies of this report have been sent to:

1) Requester

2) Director, V.A Medical Center

3) Anerican Federation of Governnental Enployees, |ocal 1061
4) Safety Manager, V.A. Medical Center

5) Laboratory Services Safety O ficer, V.A Medical Center
6) OSHA Regi on Ni ne

For the purpose of inform ng affected enpl oyees, copies of this report
be posted by the enployer in a prom nent place accessible to the enplc
a period of 30 cal endar days.



Table 1
Results from For mal dehyde Air Sanpli ng

Vet erans Adm ni stration Medical Center
Los Angeles, California
January 30, 1992

HETA 91- 395
For mal dehyde
Sanpl e Sanpl e Sampling oncentration
No. Type Job Title/Location Ti me (ppm
1 PBZ Technici an/ Cytol ogy (Room 1300D) 0755- 1210 ND
2 PBZ  Hi stol ogi st/ Neuropat hol ogy (Room 130@8pD5- 1540 ND
3 PBZ Hi stology Technician/ Hi st opat hol ogy 0807-1611 (0. 05)
(Room 1300)
4 PBZ Hi st ol ogy Techni ci an/ Sur gi cal Pat hol d®g0- 1521 (0. 05)
(room 1299)
5 PBZ Pat hol ogy Resi dent/ Surgi cal Pathol ogyl055-1525 0.17
(room 1299)
6 area Histology storage, Room 1300E 0835- 1100 0.13
(near long-term speci men storage)
7 area Surgical Pathol ogy, Room 1299 0837- 1105 (0.02)
(near short-term speci nen storage)
8 area Histopathol ogy, Room 1300F 0843- 1110 (0.02)
(center of the room
9 area Histology technol ogy, Room 1299A 1320- 1333 1.1

(during tissue disposal)

PBZ Personal breathing zone sanpl e.

ND For mal dehyde not detected on sanple. Limt of detection (LOD
hour PBZ sanple is 0.02 ppm The LOD for a 2.5 hour area sarm

ppm

( ) Formal dehyde concentration between the LOD and limt of quant
(LOQ). The LOQ for an 8-hour PBZ sanmple is .07 ppm The LOC
hour area sanple is 0.03 ppm



Tabl e 2
I ndoor Air Quality Data

Vet erans Admi ni strati on Medi cal Center
Los Angeles, California
January 30, 1992

HETA 91- 395
Locati on Ti me Tenp Co, RH No. of
(°F) (PPmM (% | Gecupants
1300 F * 0900 77 500 17 1
1435 81 425 13

1299 * 0905 78 525 17 1
1438 80 450 14 2
1286 * 0910 77 500 18 2
1440 78 425 13 2
1296 * 0912 77 625 20 2
1445 77 450 15 1
TRAY 0915 76 525 23 2
ASSEMBLY 1505 79 475 17 1
HOT FOOD 0917 77 550 23 2
PREP AREA 1508 79 1508 *x 0
CLEAN DI SH| 0930 82 525 26 2
RECEI VI NG 1455 96 425 17 1
DI SFWASHER | 0935 77 500 22 5
LOAD AREA 1511 79 475 *x 4
OUTSI DE 0938 77 450 19 0
1515 78 425 ** 0

* The nunbered | ocations refer to | aboratory roons.

** The val ues were not recorded.



Vet erans Admi ni strati on Medi cal Center
Los Angeles, California
HETA 91- 395

Figure 1. Thermal-confort criteria, from ASHRAE Standard 55-1981.
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Appendi x |
Adj ust ed Val ues of Recomended Operative Tenperatures

Vet erans Admi ni strati on Medi cal Center

Los Angeles, California
HETA 91- 395

To adjust the recommended tenperature range for activity |levels other
sedent ary, ASHRAE* provi des the foll ow ng equation:

to(active) = to(sedentary) - 5.4 (1 + cl 0)(ITEt - 12)

toactivey are the acceptable operative tenperatures (°F) at the activity
in question.

t o(sedentaryy @r€ the acceptable operative tenperatures (°F) at a sedentary
of activity.

clo are the units for estimating insulation fromclothing. A clo vall
was chosen which corresponds to |ight slacks and a short sleeve shirt.
is the clo value used by ASHRAE for summer nonths.

met are the units of metabolic rates. A net value of 2.0 was chosen f
ki tchen enpl oyees. This corresponds to a nmedium|level of activity.?

Usi ng the above assigned values, the calcul ated value of t v in °F

to(ac’(ive) = to(sedentary) - 6 °F.

Adj usting the recomrended operative tenperature range of 74-80°F for a
| evel of activity provides a recommended range of 68-74°F (74-6°F to 8(



Appendi x |1
Synopsi s of OSHA Medical Surveillance
Recommendati ons for Formal dehyde Exposures

Vet erans Admi ni strati on Medi cal Center
Los Angeles, California
HETA 91- 395

The enpl oyer shall institute nmedical surveillance for all enployees
exposed to formal dehyde concentrations at or exceeding the short te
exposure limt (STEL).

Al'l nmedi cal procedures, including nmedical questionnaires, shall be
perfornmed under the supervision of a licensed physician, w thout cc
t he enpl oyee.

The enmpl oyer shall nmake medical surveillance avail able to enpl oyees
to assignnent to a job where formal dehyde exposure is at or above t
action level or above the STEL, and annually thereafter. The enplc
shal | al so make nedi cal surveillance avail able to enpl oyees experi ¢
signs and synptons indicative of possible overexposure to formal del
Medi cal surveillance will consist of; a) nedical disease questionn
concerning synptons associated with formal dehyde exposure (i.e., e)
nose, or throat irritation; chronic airway problenms or hyperactive
di sease; allergic skin conditions or dermatitis; and upper and | ow
respiratory problens); and b) physical exam nations with enphasis ¢
evidence of irritation or sensitization of the skin and respiratory
system shortness of breath, or irritation of the eyes.

Medi cal exam nations shall be given to any enployee who may be at
increased risk to formal dehyde exposure at the tinme of initial assi
and at |east annually thereafter to all enployees required to wear
respirator for fornmal dehyde exposure.

The enpl oyer shall nake pronmpt nedi cal exam nations available to al
enpl oyees exposed to fornal dehyde in an energency.

The enmpl oyer shall nake information concerning this standard, medic
exam nati ons, and environnental testing available to the exam ning
physi ci an. ?



